Adsorption isotherms of hydrophobic substances (methylparaben, coumarin, vanillin, isovanillin, and caffeine) onto a chromatographic organic monolith were measured at 24℃. Adsorption isotherms of coumarin and caffeine were linear and were expressed by the Henry equation. On the other hand, the isotherms of methylparaben, vanillin, and isovanillin were non-linear and could be expressed by combining the Henr y and Langmuir equations. Among the adsorbates having almost the same molecular masses, vanillin was adsorbed the most on the organic monolith, and methylparabene followed. The adsorbate hydrophobicity was not a main parameter reflecting the adsorbability, but any specific interaction between the adsorbate and the monolith would play an important role on the absorbability onto the monolith.
Introduction
A monolith has a three-dimensional continuous skeleton and pore structure [1] . Chromatographic columns prepared from monoliths show wider flow channels and thinner skeletons than conventional packed-bed chromatographic columns do. These two characteristics improve separation per formance in chromatography.
Based on the matrix material, chromatographic monoliths are classified as silica or organic monoliths. Silica monoliths have high mechanical strength [2] , and organic monoliths can be chemically modified in various ways after preparation [3] . The preparation and characterization of monoliths have been extensively investigated [4, 5] . In order to use the monoliths reasonably, their adsorption characteristics with various adsorbates should be considered. However, insufficient research has been conducted on these characteristics.
In this study, adsorption isotherms of five adsorbates of varying degrees of hydrophobicity and having almost the same molecular mass onto a chromatographic monolith prepared from an organic polymer were measured using 50% (v/v) aqueous acetonitrile as an eluent.
Equations describing the isotherms will be discussed.
Materials and Methods

Materials
The chromatographic monolith (T85; i.d. tively. Acetonitrile used as a mobile phase was also purchased from Wako. In the estimation of column porosity, tetrahydrofuran (HPLC grade, Wako) was used as a mobile phase. Toluene and styrene were also purchased from Wako. Polystyrenes with different average molecular masses (820, 2500, 4130, 13200, 18000, 31600, 97400, and 213600 g/mol) were purchased from Sigma-Aldrich Japan (Tokyo).
Porosity of the column
Column porosity was estimated using inverse size- 
Adsorption isotherm
The amount of adsorbate adsorbed onto the chromato- 
where C 0 is the feed concentration of the adsorbate, Q is the volumetric flow rate (0.01 mL/min), t e is the end time, V is the column volume calculated from its dimensions, and ε ext is the external porosity. The measurement of q at a specific C 0 was only once, but the q values for a solute were evaluated at various C 0 values. The value of ε ext was assumed to be 0.65 as described later.
The integration in Eq. (1) was conducted numerically using Simpson's method.
Results and Discussion
Column porosity
The relationship between the molecular masses of the solutes and their retention volumes consists of two parts that correspond to channels outside the stationary phase and pores in the stationary phase [6] . Figure 1 shows the relationship obtained using toluene, styrene, and polystyrenes with molecular masses ranging from 8.2×10 2 to 2.1 
Adsorption isotherms
Adsorption isotherms of methylparaben, coumarin, and H were estimated to obtain best-fit curves for the observed q values using Solver in Microsoft Excel. Solid curves in Fig. 2 were drawn using the estimated values of q m , K, and H. Among the five adsorbates having almost the same molecular masses, vanillin was adsorbed the most on the monolith, and methylparabene followed. Their absorbability was not cor related to their hydrophobicity although there was a tendency that more hydrophobic adsorbate was prone to more adsorption. Therefore, any specific interaction between an adsorbate and the monolith would govern the adsorption characteristics as well as the adsorbate hydrophobicity. 
